The excited s t a t e excitation spectra of Nd3+ in LaBGeO crystal have been systematically investigated in the 1.048 pm and 0.54 pm wavelength spectral domains. First cw laser experiments under Ti-Sapphire laser pumping a r e reported.
These ESE spectra were taken a f t e r pumping with two beams: a "pump beam", t o populate the excited s t a t e 4~3 / 2 from which ESA i s originated, and the "probe beam" t o scan the excited s t a t e excitation (full arrows on Fig. 1) . Figure 2a shows the RT polarized ESE spectra in the wavelength domain around the 1.048 pm laser line. These ESE spectra can now be calibrated in units of ESA cross sections a s reported in [31. First of al1,we estimate the Judd-Ofelt parameters from our RT polarized absorption spectra ; R2= 1.8 x cm-', R4= 3.5 x lo-" cm2 4 and R = 4 x cm2. After that we calculate the integrated F3/2 3 2~9 / 2
6
ESA cross section, Jcrdh= 8.57 x cm3, and then we consider t h a t i t is equal to our integrated ESE spectrum, JIdh, so obtaining the peak cross if compared with the emission peak cross section a t this wavelength, 2.4
x 10-l9 cmZ- [31, so that no significant losses a r e expected t o occur by this channel.
The ESA in the spectral region around 0.524 pm (SFD) has also been investigated. ESA mainly occurs a s a second step of a green t o blue up-conversion process (dotted arrows on Fig.1 ). This process involves a two-step two-photon absorption from the ground s t a t e 4~ . The f i r s t photon 9/2 populates the 4~3 / 2 metastable s t a t e a f t e r non-radiative relaxation from t h e 4~7 / Z state. Then a second photon populates the 4~3 / 2 s t a t e ( a f t e r non-radiative relaxation from the upper states, see Fig.1 ) and the s e t of visible emissions mentioned above is observed. Fig. 2b shows the excitation spectrum of this up-converted process. This spectrum is essentially similar t o the ground s t a t e absorption (GSA) spectrum and practically the same a s t h a t obtained in a two beam (infrared t o populate and green to probe, full arrows on Fig.1 ) experiment. This indicates that the direct excited s t a t e absorption from the 4~3,2 state in the green domain is not relevant compared with the absorption process leading t o the green to blue up-conversion process. In any case the absorption (ESE and GSA) a t the 0.524 pm wavelength (SFD) does not seem significant.
Finally f i r s t cw Ti-sapphire pumped laser experiments have been performed t o simulate the operation of LaBGeO :Nd under diode laser pumping. We have used an uncoated 28 mm long rod, end pumped along its c axis in a nearly
Pabs(mW) Figure 3 hemispherical cavity consisting of a f l a t dichroic input mirror ( highly reflective around 1.05 pm (R r 99.7 %) and highly transmissive around 8 0 0 nm) and a n output coupler (10 cm radius of curvature and 2% transmission around 1.05 prn) Under these non-optimal conditions we have obtained (see Fig.3 ) a 32.6% slope efficiency and a threshold absorbed pump power of 8 0 mW f o r the 1.048 pm laser line ( E x ) . Further laser experiments a r e now being performed to improve these values.
